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Description 

FIELD OF INVENTION 

[0001] The present invention is generally related to s 
hypodermic syringes and more particularly to syringes 
that include a needle that is retractable after the intend- 
ed use to substantially prevent inadvertent exposure to 
the needle and reuse of the syringe. 

10 

BACKGROUND 

[0002] Hypodermic syringes are widely used in the 
medical arts for administering medicaments and for 
drawing body fluid samples. Generally, hypodermic sy- « 
ringes have a metal needle attached either fixedly or re- 
movably that has a sharpened distal point for penetrat- 
ing vial stoppers or patient's skin. The hypodermic sy- 
ringes and needles have been used for many years with 
few problems reported when the vast numbers and nee- 20 
dies being used are considered. More recently, with the 
recognition of viral diseases that are transmitted by body 
fluids and greater sensitivity of the need to protect health 
care workers from inadvertent contact with previously 
used needles (commonly referred to as "sharps") as well 25 
as the need to reduce criminal misuse of improperly dis- 
posed of needles and syringes, syringes and needles 
that include provisions to prevent reuse have been de- 
veloped. 

[0003] Provisions intended to prevent reuse of nee- 30 
dies and syringes include a variety of sharps collector 
systems that are widely used in health care facilities. 
Other developments include needle attachments that 
may be readily broken off by practitioners once the sy- 
ringe has completed its intended use. A variety of shield- 35 
ing mechanisms has been developed; some of which 
are currently commercially available. While many of 
these developments have reduced the incidence of in- 
advertent exposure of healthcare workers to sharps, 
most of these devices can readily be overcome by an 40 
individual determined to obtain and misuse a hypoder- 
mic syringe and needle. As a result of this problem, fur- 
ther developments in the art of hypodermic syringes 
have resulted in syringes with needles that withdraw into 
the body of the syringe once their intended use is com- 45 
pleted. 

[0004] U.S. Patent No. 4,838,869 discloses a retract- 
able hypodermic needle configured for one time use 
wherein the needle is spring loaded and automatically 
irretrievably retracted into the hypodermic syringe when so 
the syringe plunger is fully depressed, whereby protru- 
sions on the end of the plunger engage tabs holding the 
spring loaded needle to release the needle for retrac- 
tion. A potential problem with the design disclosed in this 
patent is that many times a practitioner may draw and 55 
expel a fluid several times during preparation for admin- 
istration of a medicament, with this design, the practi- 
tioner could inadvertently discharge the retraction 
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mechanism. Further, the design would be very difficult 
to manufacture in large volumes. 
[0005] U.S. Patent No. 4,900,307 discloses a hypo- 
dermic needle with an enlarged hub that provides pro- 
visions for selectively withdrawing the needle into the 
hub once the syringe and needle have completed their 
intended usage. While this disclosed design does sub- 
stantially eliminate the problem of premature discharge 
of the retraction mechanism, the enlarged hub has a 
considerable "dead volume" that would result in a sig- 
nificant undeliverable retention of the medicament. Ad- 
ditionally, although the needle is secured in the hub after 
discharge, the syringe itself is still fully functional after 
the hub with the needle inside is removed. 
[0006] U.S. Patent No. 4,994,034 discloses a hypo- 
dermic injection system with a retractable needle where- 
in the needle retracts within the interior cavity of a sy- 
ringe plunger. The disclosed invention includes a cylin- 
drical spring housing with resilient fingers which capture 
a coiled spring that biasly holds a needle holder against 
the retaining force of the resilient fingers. The plunger 
in this disclosure has a frangible end, which when en- 
gaging the resilient fingers under a pre-determined 
amount of force, dissociate which remaining inwardly- 
tapered shoulders spread the resilient fingers, allowing 
the coiled spring to eject the needle and its holder into 
the interior cavity of the syringe plunger. A syringe man- 
ufactured using this disclosure would be complex and 
difficult to assemble. It is believed that no successful 
commercial product has been produced using this dis- 
closure. 

[0007] U.S. Patent No. 5,019,044 discloses a safety 
hypodermic syringe with a hypodermic needle fixed con- 
nected to a holder plate and constantly supported by a 
spring for making axial movement. The holder plate is 
normally retained by a clamp at a ready position for in- 
jection. When the plunger of the syringe is pushed to the 
bottom of the barrel, the needle is released from the 
clamp and is pushed by the spring to drop and further 
follow a rubber plug to be squeezed into a chamber in 
the plunger. Again, no successful commercial product 
has resulted from this disclosure, which would be com- 
plex to manufacture and appears to have a considerable 
undeliverable dead volume. 

[0008] Another example of a syringe with a retractable 
needle is disclosed in U.S. Patent No. 5,053,010. The 
disclosed syringe retracts the needle into a hollow 
plunger additional pressure on the plunger after the con- 
tents of the syringe are expelled. The disclosed design 
incorporates a sliding elastomeric seal which displaces 
from its forward position to a retracted position, thereby 
allowing additional forward travel of the plunger to actu- 
ate the retraction mechanism. A problem reported with 
this design is that, because of the soft nature of the seal, 
the seal may be prematurely displaced during its use in 
an injection. Attempts to overcome this difficulty by in- 
creasing the stiffness of the sealing member could im- 
pair the seal integrity. 
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[0009] U.S. Patent No. 5, 1 80,369 discloses a self de- 
structive syringe assembly having a needle cannula 
fixed to a slidable piston. The slidable piston and slida- 
ble piston flange are held within the barrel of the syringe 
assembly by a compressed spring, a guide tube and a 
shatter ring. The plunger of the syringe assembly is a 
hollow elongated tube with a thumb flat at one end, a 
sliding gasket, a plunger shatter plate and a hook rim at 
the other end . The patent reports that when medicament 
is injected, the elongated hollow plunger is further thrust 
into the shatter ring, the shatter ring shatters, further al- 
lowing the slidable piston and slidable piston flange to 
thrust into the plunger shatter plate to shatter. The shat- 
tering of the plunger shatter plate causes the slidable 
piston and needle cannula to be thrust into the hollow 
plunger by the spring and is thus prevented from re-en- 
tering the guide tube. Again, no successful commercial 
product has resulted from this disclosure. 
[0010] U.S. Patent No. 5,180,370 discloses a syringe 
which has an internal mechanism for retracting the nee- 
dle into the syringe after the injection has been given. 
In one disclosed embodiment, the needle is manually 
retracted by pulling back on the plunger, and in another, 
the needle is propelled by a compressed spring into a 
hollow chamber within the plunger. A syringe produced 
with this disclosure would be complex to manufacture, 
and no successful commercial product has resulted 
from this disclosure. 

[0011] U.S. Patent 5,188,599 discloses a hypodermic 
injection system with a needle that retracts within an in- 
terior cavity of the syringe plunger. The needle when re- 
tracted is held within the plunger. The disclosed device 
includes a cylindrical spring housing that has resilient 
fingers which capture a spring under bias holding a nee- 
dle holder against the retaining force of resilient fingers. 
The plunger has a frangible end which dissociates when 
the outwardly tapered shoulders spread the resilient fin- 
gers, allowing the coiled spring to eject the needle and 
its holder into the interior cavity of the syringe plunger. 
The patent also discloses a body fluid sampling device 
that includes a double-ended needle for communication 
with an evacuated blood collection tube. This patent al- 
so includes a review of several earlier disclosures relat- 
ed to retractable needles. Attempts have been made to 
produce commercial products based on the disclosures 
of this patent, but as yet there is no successful commer- 
cial product. 

[0012] U.S. Patent No. 5,201 ,710 discloses a syringe 
fitted with a clamping device for the needle and with a 
mechanism to enable the needle to be automatically re- 
tractable into the syringe body at the end of an injection. 
The disclosed device includes inner and outer cylinders, 
openings at the ends of the outer cylinder, a third open- 
ing at an end of the inner cylinder and a closure for the 
third opening. The disclosed device further includes a 
needle with a head, a seal, a first spring to push the nee- 
dle against the closure and a clamping device loaded 
by a second spring to maintain outward to the syringe 


and to release the needle. There is a diaphragm in the 
closure that bends before breaking and a sharp element 
to break the diaphragm. There also is a closure to pre- 
vent the needle from being accessible and a stop to pre- 

5 vent the second cylinder from being moved outwardly 
after the syringe is used. As is apparent from the de- 
scription, the device disclosed by this patent is complex 
and would be difficult to assemble. No successful com- 
mercial product has resulted from the disclosure in this 

10 patent. 

[0013] U.S. Patent No. 5,385,551 discloses a non-re- 
usable medical device that has a needle which is retract- 
able by depression a plunger slidably mounted in the 
device. The disclosed device includes a front-mounted 

15 retraction mechanism that has a needle holder connect- 
ed to the needle. The needle holder is supported along 
the axis of the device by a frictionally engaged retainer 
ring member coupled to the needle holder along an ax- 
ially aligned sliding interface. The needle holder and re- 

20 tainer are positioned in the front portion of a hollow body. 
The front of a movable member or plunger presses 
against the retainer member passing around the needle 
holder which cannot move forward, thereby separating 
the retainer from the needle holder. The separation oc- 

25 curs by gradually reducing the extent of the sliding in- 
terface area until the retainer member pops loose from 
the needle holder whereupon the needle holder and 
needle are retracted into a cavity in the plunger in re- 
sponse to a retraction force applied to the needle holder 

30 by a previously compressed spring. Again, the device 
disclosed in this patent is complex, difficult to manufac- 
ture and appears to have significant undeliverable dead 
volume. Attempts have been made to commercialize 
products from this disclosure with only limited success. 

35 [0014] U.S. Patent No. 5,407,436 discloses a hypo- 
dermic syringe that has a hollow needle that is automat- 
ically retractable after use. The disclosed syringe in- 
cludes a one-piece body molding has a main chamber 
for a plunger, sample container or drug cartridge, a for- 

40 ward chamber to house a spring to bias a needle holder, 
and internal latching formations to retain the needle 
holder with the spring compressed in the forward cham- 
ber until automatic retraction when the latching forma- 
tions are released by end of plunger movement. The 

45 patent discloses that the sealing between the plunger 
and the body is accomplished by an over-sized plunger 
head that forces head and wall deformation. The dis- 
closed spring has seals at both ends for the forward 
chamber. The patent teaches that the needle, its holder, 

so spring and seals can be installed using a sliding guide. 
In using a syringe produced using this disclosure, the 
practitioner would need to exercise care when drawing 
and expelling a fluid during filling, because the retraction 
of the needle is activated by depressing the plunger suf- 

55 ficiently to engage cooperating latches. The engage- 
ment occurs at the bottom of the stroke to expel fluid 
from the syringe. 

[0015] U.S. Patent No. 5,769,822 discloses a non-re- 
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usable syringe with a hollow plunger that has a seal 
member thereon. The position of the plunger and the 
seal relative to the barrel permits the plunger, with suf- 
ficient strength, to carry applied pressure through the 
device during injection of a fluid and yet permit the seal 5 
disposed at one end of the plunger to have maximum 
sealing integrity between the plunger and a cylindrical 
barrel disposed around the exterior of the plunger to 
abate leakage of the liquid in a chamber within the bar- 
rel, as the plunger is manipulated from an expanded po- 10 
sition to and expended position and thereafter to a third 
or collapsed position. 

[0016] U.S. Patent No. 6,010,486 discloses a retract- 
ing needle syringe that substantially prevents reuse of 
the syringe by destroying the plunger rod and the needle 15 
hub and additionally, retracts the needle into the plunger 
rod. The disclosed syringe includes provisions that upon 
fully depressing the plunger rod and applying distally di- 
rected axial force, a frangible portion of the inner hub is 
broken and the plunger tip dislodges to allow a spring 20 
to urge a cutter to open the chamber inside the plunger. 
[0017] Another syringe with a selectively retractable 
needle is disclosed in U.S. Patent 5,944,692. 
[0018] Most of the devices discussed in the above ref- 
erenced disclosures are somewhat complex, and many 25 
require manufacture and assembly of parts with poten- 
tially difficult assembly or tight tolerance requirements. 
Many of the designs depend upon a careful application 
of forces by the practitioner to draw and expel fluids from 
the syringe. Also, if the tolerances between the multiple 30 
components of the device are not carefully adhered to 
during manufacture and assembly, normal usage may 
result in premature activation of the retraction function 
of the syringe. Current conventional syringes are con- 
sidered by users to be virtually fault-free and reliable. 35 
They are used for a variety of different procedures in- 
volving both "one-shot" fill and inject procedures, as well 
as more complex mixing measuring and delivery func- 
tions. In order for a retractable syringe to displace these 
functional, utilitarian and reliable conventional syringes, 40 
the retractable syringe should not significantly interfere 
with the users current practices, it needs to be substan- 
tially reliable and their cost should not be prohibitive. 
Current conventional syringes are often manufactured 
at rates of several hundred per minute and their cost is 45 
generally not a significant factor in their usage. Addition- 
ally every year, hundreds of millions of small capacity 
(one milliliter) syringes are used outside of the normal 
controlled health care environment by diabetics and oth- 
er self-injectors who must daily accurately inject small so 
amounts, often only a few tenths of a milliliter. These 
small capacity syringes are physically quite small, with 
an overall length of less than five inches and an inside 
bore diameter of less than one-quarter inch. Reviewing 
the disclosures above, one skilled in the art of high vol- 55 
ume manufacturing recognizes that assembling hun- 
dreds of millions of most of these relatively complex de- 
vices with their retraction elements contained in such a 


small space as a one-quarter inch diameter bore is a 
daunting task. Additionally, many of the disclosed devic- 
es have substantial undeliverable "dead volumes" that 
substantially confound many diabetics' need for accu- 
rate measuring, mixing of more than one type of insulin 
in the syringe and delivering small doses of insulin. The 
need thus exists for a selectively retractable syringe that 
is compatible with a small capacity syringe, that is ca- 
pable of being manufactured at high volumes and is suf- 
ficiently non-complex to be reliable in use when pro- 
duced at volumes of hundreds of millions per year. Such 
a device is disclosed herein below. 

SUMMARY 

[0019] A hypodermic syringe with a selectively re- 
tractable needle of the present invention includes an 
elongate barrel with an open proximal end, an open dis- 
tal end defining a receiver and a hollow bore there- 
through extending from the proximal end to the distal 
end. The syringe of the invention has an elongate plung- 
er with a distal end that has an elongate first portion ex- 
tending proximally therefrom and a proximal end with a 
second portion extending distally therefrom. The sec- 
ond portion has an elongate cavity therewithin with an 
inside diameter open to the proximal end. The plunger 
is disposed and sized to fit within the bore of the barrel 
for a slidable movement to define a chamber for receiv- 
ing and expelling fluids. The inside diameter of the elon- 
gate cavity in the plunger is sufficient to accept telescop- 
ically at least a part of the first portion of the plunger. 
The second portion and the first portion are joined at an 
attachment to form a shoulder extending outwardly from 
the first portion, with the plunger being telescopically 
collapsible by movement of the second portion into the 
elongate cavity by an application of sufficient distal 
force, greater than a force required to expelled fluid from 
the chamber, to frangibly disrupt the attachment. The 
syringe of the invention further includes an elongate 
sleeve that is sized to fit over the first portion of the 
plunger and extend from the shoulder to a distance from 
the distal end of the plunger. The distal end of the plung- 
er includes a stopper sized to form a slidably substan- 
tially fluid tight seal with the bore of the barrel to form 
the chamber. The sleeve has a cutting surface at a distal 
end that is disposed inside of the resilient stopper to the 
distance from the proximal end of the plunger. The sy- 
ringe of the invention further includes an elongate hub 
with a proximal flange disposed within and sized for sl- 
idable movement within the receiver at the distal end of 
the barrel. The proximal flange defines a distal end of 
the chamber in the barrel. There is a passageway 
through the hub. The syringe has an elongate needle 
with a fluid path therethrough. The needle has a pointed 
distal end and a proximal end that is mounted in the pas- 
sageway of the hub so that when the hub is disposed 
within the receiver at the distal end of the barrel, the 
pointed end of the needle extends distally outwardly and 
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the fluid path of the needle is in fluid communication with 
the chamber of the barrel. There is an elongate spring 
disposed about the hub compressed between the re- 
ceiver and the flange to provide a bias. Thus, when suf- 
ficient distal force is applied to the second portion to 5 
thereby telescopically collapse the plunger at least the 
distance from the cutting surface to the proximal end of 
the plunger, the cutting surface of the sleeve cuts 
through the stopper and through the flange of the hub. 
When the flange is cut, the hub is released from the re- 10 
ceiver and the bias of the spring urges a sufficient move- 
ment of the hub into the chamber of the barrel to retract 
the needle to a position within the syringe where inad- 
vertent contact with the pointed distal end is substan- 
tially prevented. 15 
[0020] The syringe of the invention has an undeliver- 
able "dead-space" volume substantially similar to con- 
ventional syringes, i.e., substantially no undeliverable 
volume. The syringe of the invention is as suitable for 
use in drawing, measuring, mixing and delivering small 20 
volumes of medicaments as conventional syringes. Un- 
like many of the devices disclosed above, the syringe of 
the invention is substantially unlikely to be inadvertently 
retracted by a user following currently used practices 
and procedures. The syringe of the invention does not 25 
depend on a user having to exercise substantially more 
care than with a conventional syringe when drawing and 
mixing fluids in the syringe to avoid inadvertent activa- 
tion, and importantly, the syringe of the invention is com- 
patible with the efficiency of high volume automated 30 
manufacture that utilizes much existing manufacturing 
equipment. Once needle is retracted in the syringe of 
the invention, the syringe cannot be restored to func- 
tionality, as the hub flange is cut through and the stopper 
is cut through rendering the syringe substantially unus- 35 
able and protecting the needle proint from inadvertent 
contact by anyone. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0021] 


3a, with the plunger depressed sufficiently to con- 
tinue the retraction process illustrated in Fig 6; 
Fig. 7 is a cross-sectional view, analogous to Fig. 
3a, with the retraction process partially completed; 
Fig. 8 is a cross-sectional view, analogous to Fig. 
3a, with the retraction process substantially com- 
plete; 

Fig. 9 is a cross-sectional view, analogous to Fig. 
3, with the retraction process substantially com- 
plete; 

Fig. 10 is a cross-sectional view of the spring and 
hub during assembly into the barrel of the syringe; 
and 

Fig. 1 1 is an exploded perspective view of the plung- 
er of the syringe of Fig. 1. 

DETAILED DESCRIPTION 

[0022] While this invention is satisfied by embodi- 
ments in many different forms, there are shown in the 
drawings and herein described in detail, embodiments 
of the invention with the understanding that the present 
disclosure to be considered as exemplary of the princi- 
ples of the present invention and is not intended to limit 
the scope of the invention to the embodiments illustrat- 
ed. The scope of the invention is measured by the ap- 
pended claims. In this disclosure, a convention is fol- 
lowed wherein the distal end of the device is the end 
closest to a patient and the proximal end of the device 
is the end away from the patient and closest to a prac- 
titioner. 

[0023] Referring to Figs. 1-11, a hypodermic syringe 
10 of the invention includes an elongate barrel 12 with 
an open proximal end 14 and an open distal end 16 de- 
fining a receiver 18. Syringe 10 has a hollow bore 20 
therethrough extending from proximal end 14 to distal 
end 16. Syringe 10 has an elongate plunger 22 with a 
distal end 24 that has an elongate first portion 26 ex- 
tending proximally therefrom and a proximal end 30 with 
a second portion 32 extending distally therefrom. Sec- 
ond portion 32 has an elongate cavity 34 therewithin 
with an inside diameter "d" open to proximal end 30. 
Plunger 22 is sized to fit within bore 20 of the barrel for 
a slidable movement to define a chamber 36 for receiv- 
ing and expelling fluids when disposed in bore 20. Inside 
diameter "d", best seen in Fig. 3, of elongate cavity 34 
in second portion 32 of plunger 22 is sufficient to accept 
telescopically at least a part of first portion 26 of the 
plunger. Second portion 32 and first portion 26 are 
joined at an attachment 38 to form a shoulder 40 ex- 
tending outwardly from first portion 26, with plunger 22 
being telescopically collapsible by movement of first 
portion 26 into the elongate cavity by an application of 
sufficient distal force, greater than a force required to 
expel fluid from chamber 36, to frangibly disrupt attach- 
ment 38. Syringe 1 0 of the invention further includes an 
elongate sleeve 42 that is sized to fit over first portion 
26 of the plunger and extend from shoulder 40 to a dis- 


Fig. 1 is a partially exploded perspective view of the 
syringe of the invention; 

Fig. 2 is a perspective view of the syringe of Fig. 1 45 
sealed in a package; 

Fig. 3 is a cross-sectional view of the syringe of Fig. 
2 taken along the line 3-3; 

Fig. 3a is an enlarged cross-sectional view of a por- 
tion of the syringe of Fig. 3, with the plunger at the so 
distal position in the chamber; 
Fig. 4 is a cross-sectional view, analogous to Fig. 
3a, with the plunger withdrawn a distance proximal- 
ly; 

Fig. 5 is a cross-sectional view, analogous to Fig. 55 
3a, with the plunger depressed sufficiently distally 
to initiate a retraction process; 
Fig. 6 is a cross-sectional view, analogous to Fig. 
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tance from distal end 24 of plunger 22. Distal end 24 of 
the plunger includes a stopper 44 sized to form a slida- 
ble substantially fluid tight seal with bore 20 of the barrel 
to form chamber 36. Sleeve 42 has a cutting surface 46 
at a distal end 48 that is disposed inside of stopper 44 5 
to the distance from the distal end of the plunger. Sy- 
ringe 10 of the invention further includes an elongate 
hub 50 with a proximal flange 52 disposed within and 
sized forslidable movement within receiver 18 at distal 
end 16 of the barrel. Proximal flange 52 defines a distal 10 
end of chamber 36 in barrel 12. There is a passageway 
54 through hub 50. Syringe 10 has an elongate needle 
56 with a fluid path 58 therethrough. Needle 56 has a 
pointed distal end 60 and a proximal end 62 that is 
mounted in passageway 54 of hub 50 so that when hub « 
50 is disposed within receiver 18 at the distal end of bar- 
rel 1 2, pointed end 60 of the needle extends distally out- 
wardly and fluid path 58 of needle 56 is in fluid commu- 
nication with chamber 36 of barrel 12. There is an elon- 
gate spring 64 disposed about hub 50, compressed be- 20 
tween a inward step 19 on receiver 18 and flange 52 to 
provide a bias. Thus, when sufficient distal force is ap- 
plied to plunger 22 to frangibly disrupt attachment 38 
between first portion 26 and second portion to thereby 
telescopically collapse first portion into cavity 34 of sec- 25 
ond portion thereby telescopically collapse the plunger 
at least the distance from cutting surface 46 to the prox- 
imal end of the plunger. The applied force causes cutting 
surface 46 of the sleeve 42 to cut through plunger 44 
and through flange 52 of the hub. When flange 52 is cut, 30 
hub 50 is released from receiver 18 and the bias of 
spring 64 urges a sufficient movement of hub 50 to re- 
tract needle 56 to a position within syringe 10 where in- 
advertent contact with pointed distal end 60 is substan- 
tially prevented. Additionally, by cutting through plunger 35 
44, flange 52 and withdrawal of needle 56, syringe 10 
is rendered substantially permanently non-functional. 
[0024] Referring to Figs. 3-9, the sequence of the use 
and retraction of the needle is illustrated. Fig. 3, a cross- 
sectional view of the syringe of the invention is shown. 40 
In a preferred embodiment, this syringe is similar in ap- 
pearance, physical size, capacity and function to a con- 
ventional one-milliliter syringe. In one embodiment, this 
preferred one-milliliter syringe is calibrated in units of 
insulin, 100 units being one milliliter. These one-milliliter 45 
syringes are physically quite small, with an overall 
length of less than five inches and an inside bore diam- 
eter of less than one-quarter inch. Millions of these sy- 
ringes are used daily, mostly in non-clinical settings by 
individual users. Syringe 10 of the invention may be so 
used by these individual users in similar fashion to the 
widely used current conventional syringes to draw, mix 
and inject insulin. For other applications, the syringe of 
the invention may be produced in many other sizes, cal- 
ibrations and capacities that are considered as within 55 
the scope of the present invention. 
[0025] Figs. 3a and 4 are enlargements of the distal 
end of the barrel showing the details of the needle re- 


traction mechanism with plunger stopper 44 being at 
and withdrawn from the distal end of chamber 36 to draw 
and to expel fluid from the chamber. Fig. 5 shows the 
effect of application of a distal force to plunger 22 be- 
yond that force necessary to expel fluid from chamber 
36. When attachment 38 is disrupted, best seen in Figs. 
3 and 9, first portion 26 telescopically collapses into cav- 
ity 34 of second portion 32. When this collapse occurs, 
cutting surface 46 at distal end 48 of sleeve 48 cuts 
through stopper 44. Flange 52 preferably includes a re- 
cess 66 to allow stopper 44 to be stretched by cutting 
surface 46 as the stopper is cut. Additionally, as seen in 
Fig. 7, recess 66 provides an area of reduced thickness 
in flange 50 so that as the distal force is continued, 
flange 50 is cut through, cutting surface 46 enters a de- 
pression 68 in receiver 18 and flange 50 is released so 
that spring 64 can urge movement of the hub proximally 
to withdraw needle 56 to the position, best seen in Figs. 
8 and 9 where pointed distal end 60 is substantially pro- 
tected from inadvertent exposure. Referring to Fig. 9, 
one can see that when plunger 22 is fully depressed, 
distal end 48 of sleeve 42 is distal in barrel 12 and first 
portion 26 is contained substantially within cavity 34 of 
second portion 26. 

[0026] Preferably, sleeve 42 is formed from a metallic 
material such as stainless steel or the like, and formed 
into the desired shape by a deep drawing process. Fol- 
lowing the forming, the sleeve is subjected to an elec- 
trochemical finishing process that sharpens cutting sur- 
face 46 as well as cleaning and polishing the inside and 
the outside of the sleeve. Other methods of forming in- 
cluding, but not limited to, stamping, machining, pow- 
dered metal sintering and the like, are used for forming 
parts similar to sleeve 42 and operations such as grind- 
ing, thermally treating, honing and stropping are also 
useful for forming cutting surface 46 and are considered 
within the scope of the invention. Referring to Fig. 11, 
preferably, a diameter "x" of distal end 48 of sleeve 42 
is smaller than a diameter "y" at a proximal end 70 where 
sleeve 42 is mounted on shoulder 40 of plunger 22. 
Plunger 22 preferably includes a plug 74 at proximal end 
30 to close cavity 34 at the proximal end of the plunger. 
Attachment 38 of first portion 26 to second portion 32 is 
preferably formed as a section with a reduced thickness 
as compared to a wall thickness of cavity 34 of second 
portion 32 Preferably, plunger 22 is formed by an injec- 
tion molding process, a process that allows control of 
the wall thickness. Plunger 22 preferably is formed from 
a thermoplastic material such as polypropylene, filled 
polypropylene, polystyrene, filled polystyrene polyethyl- 
ene and the like. 

[0027] As seen in Figs. 1 and 2, syringe 10 of the in- 
vention preferably has a finger press 72 at proximal end 
16 of barrel 12 that includes a collar 76 to receive a re- 
movable cap 78 to enclose the proximal end of the 
plunger. Preferably, receiver 18 is shaped to receive a 
removable shield 80 to protect needle 56 from damage 
prior to use. Preferably, cap 78 and shield 80 are de- 
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signed so that when the cap and shield are positioned 
on syringe 10, passage of microorganisms is substan- 
tially prevented. Preferably, once the cap and shield are 
in place, syringe 1 0 is exposed to conditions that render 
any microorganisms in the fluid path of the syringe sub- s 
stantially non-viable. The placement of the cap and 
shield provide a closed package for the fluid path of sy- 
ringe 10 and provide a "self-contained" sterile package. 
Preferably, cap 78 and shield 80 are frangibly attached 
to syringe 10, so that once the cap and shield are in 10 
position, they cannot be removed without disruption of 
the frangible attachment thus providing the user with an 
indication of tamper-evidence that the syringe has not 
previously been used. Alternatively, syringe 10 may be 
placed in a package 82, best seen in Fig. 2, that is « 
formed from materials substantially resistant to the pas- 
sage of microorganisms. In either case, suitable condi- 
tions for rendering microorganisms substantially non-vi- 
able include, but are not limited to, exposure to ionizing 
radiation, chemical sterilants and the like. Suitable ion- 20 
izing radiation is provided by electron beam, gamma ra- 
diation and ultra-violet sources. Suitable chemical ster- 
ilants include ethylene oxide, vapor phase hydrogen 
peroxide and the like. When selecting materials for form- 
ing syringe 1 0, consideration must be given to the meth- 25 
od of sterilization to ensure that the materials are com- 
patible with the method selected. Once exposed to the 
conditions that render microorganisms non-viable, sy- 
ringe 10 is considered to be "sterile" until cap 78 and 
shield 80 are removed or package 82 is opened. 30 
[0028] A method for assembling retractable needle 
syringe 10 is illustrated in Fig. 10, an assembly including 
hub 50 and spring 64 is put together by placing spring 
64 over hub 50 to engage flange 52. This assembly is 
then introduced, see Fig. 10, into open proximal end 14 35 
of barrel 1 2 and moved distally through bore 20 to a po- 
sition where a void 84 on flange 52 engages an at least 
one inward projection 86 on the inside surface of bore 
20. When flange 52 is positioned so that void 84 engag- 
es inward projection 86, hub 50 is retained in barrel 12, 40 
spring 64 is in a compressed state between flange 52 
and inward step 19. A distal end 51 of hub 50 is then 
available to receive needle 56 using conventional can- 
nulation apparatus. Preferably, as shown in the Figs., 
distal end 51 of the hub projects beyond step 19 of the 45 
receiver. Alternatively, for particular applications, it may 
be preferred that distal end 51 be substantially flush with 
step 19 of receiver 18 and as such is considered within 
the scope of the present invention. The needle cannu- 
lation process preferably includes application of a so 
preselected amount of an adhesive adjacent to proximal 
end 62 of the needle and positioning the needle in pas- 
sageway 54 of hub 50 so that sharpened end 60 projects 
distally outwardly and fluid path 58 of the needle is in 
fluid communication with chamber 36 of the barrel. The 55 
adhesive serves to bond needle 56 into hub 50. Once 
needle 56 is positioned and bonded into hub 50, a lubri- 
cant may be applied to the needle using the same equip- 
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ment used for conventional non-retractable fixed needle 
syringes. 

[0029] The retractable needle syringe of the invention 
is simple to manufacture and assemble, is compatible 
with much current manufacturing equipment and is us- 
able in substantially the same ways as conventional sy- 
ringes. The syringe of the invention, unlike previously 
disclosed retractable needle syringes, is compatible 
with high speed maufacturing requirements of small size 
syringes and is unlikely to be inadvertently activated by 
normal usage. 


Claims 

1 . A hypodermic syringe (10) with a selectively retract- 
able needle (56) comprises; 

an elongate barrel (12) having an open proxi- 
mal end and a distal end defining a receiver 
(18), said barrel having a hollow bore (20) 
therethrough extending from said proximal end 
to said distal end; 

an elongate plunger (22) having a distal end 
with an elongate first portion (26) extending 
proximally therefrom and a proximal end with a 
second portion (32) extending distally there- 
from, said second portion having an elongate 
cavity (34) therewithin with an inside diameter 
open to said proximal end, said plunger being 
sized to fit within said bore of said barrel for a 
slidable movement to define a chamber (36) for 
receiving and expelling fluids, said inside diam- 
eter of said elongate cavity in said plunger be- 
ing sufficient to accept telescopically at least a 
part of said first portion of said plunger, said 
second portion and said first portion being 
joined at an attachment (38) to form a shoulder 
(40) extending outwardly from said first portion, 
said plunger being telescopically collapsible by 
movement of said first portion into said elon- 
gate cavity by an application of sufficient distal 
force; greater than a force required to expelled 
fluid from said chamber, to frangibly disrupt 
said attachment of said first portion to said sec- 
ond portion; 

an elongate sleeve (42) having a proximal end 
and a distal end, said proximal end being sized 
to fit over at least part of said second portion of 
said plunger and extend distally from said 
shoulder, said distal end of said plunger having 
a stopper (44) mounted thereto sized to form a 
slidably substantially fluid tight seal with said 
bore of said barrel for forming said chamber, 
said sleeve having a cutting surface (46) at said 
distal end being disposed inside of said stopper 
proximally from said distal end of said plunger; 
an elongate hub (50) with a proximal flange 
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(52), said hub disposed within and sized for sl- 
idable movement within said receiver at said 
distal end of said barrel with said proximal 
flange defining a distal end of said chamber in 
said barrel, said hub having a passageway (54) 5 
therethrough; 

an elongate needle (56) having a fluid path 
therethrough, said needle having a pointed dis- 
tal end and a proximal end mounted in said pas- 
sageway of said hub so that when said hub is 10 
disposed within said receiver at said distal end 
of said barrel, said pointed end of said needle 
extends distally outwardly and said fluid path of 
said needle is in fluid communication with said 
chamber of said barrel; 15 
an elongate spring (64) disposed about said 
hub compressed between said receiver and 
said flange to provide a bias, so that when a 
sufficient distal force, greater than the force 
needed to expel fluid from said chamber, is ap- 20 
plied to said plunger to frangibly disrupt said at- 
tachment between said first portion and said 
second portion to thereby telescopically col- 
lapse said first portion into said second portion, 
and wherein said cutting surface of said sleeve 25 
cuts through said stopper and through said 
flange of said hub thereby to release said hub 
from said receiver and to allow said bias of said 
spring to urge a sufficient movement of said hub 
to a position within said syringe where inadvert- 30 
ent contact with said pointed distal end is sub- 
stantially prevented. 

2. The retractable needle syringe of Claim 1 wherein 
said receiver is sized so that said open distal end 35 
of said barrel defining said receiver is sized and 
shaped to allow a slidable movement of said hub 
while retaining said spring about said hub. 

3. The retractable needle syringe of Claim 2 wherein 40 
said hub further includes a recess disposed to re- 
ceive said cutting surface of said sleeve when said 
sleeve cuts through said stopper, thereby to facili- 
tate a stretching of said stopper as said sleeve cuts 
therethrough. 45 

4. The retractable needle syringe of Claim 1 wherein 
said receiverfurther includes a depression substan- 
tially aligned with said recess in said hub disposed 

to receive said cutting surface of said sleeve when so 
said sleeve cuts through said hub, thereby to facil- 
itate said release of said hub from said receiver. 

5. The retractable needle syringe of Claim 1 further 
comprising said sleeve having a proximal diameter 55 
and a distal diameter and wherein said proximal di- 
ameter is larger than said distal diameter, thereby 
facilitating movement of said stopper, said hub, and 


said needle into said syringe. 

6. The retractable needle syringe of Claim 5 wherein 
said sleeve is formed from a metallic material. 

7. The retractable needle syringe of Claim 6 wherein 
said sleeve is subjected to an electrochemical treat- 
ment thereby enhancing said cutting surface's 
sharpness properties. 

8. The retractable needle syringe of Claim 6 wherein 
said metallic material is stainless steel. 

9. The retractable needle syringe of Claim 1 wherein 
said proximal end of said barrel further comprises 
a finger flange for assisting a practitioner's grip of 
said syringe during a use. 

10. The retractable needle syringe of Claim 9 wherein 
said finger flange includes a collar projecting prox- 
imally a sufficient distance, said collar being dis- 
posed and shaped to receive a removable cap for 
covering said plunger and wherein said receiver at 
said distal end of said barrel is shaped to receive a 
removable shield for protecting said distal point of 
said needle. 

1 1 . The retractable needle syringe of Claim 1 0 wherein 
said distal point of said needle is formed into a 
sharpened point to facilitate a penetration of said 
needle into a patient's tissue. 

12. The retractable needle syringe of Claim 10 wherein 
said cap disposed on said collar and said shield dis- 
posed on said receiver are sufficient to substantially 
prevent passage of microorganisms beyond said 
cap and shield, and wherein said syringe is exposed 
to conditions that substantially render any microor- 
ganisms therein substantially non-viable. 

13. The retractable needle syringe of Claim 12 wherein 
said cap and said shield are each provided with a 
frangible attachment, so that neither said cap nor 
said shield are removable from said collar and said 
receiver respectively without disruption of said at- 
tachments, thereby providing a positive evidence to 
the practitioner that once said cap and said shield 
are positioned on said collar and said receiver, they 
have not been removed prior to the intended use, 
thereby providing a "tamper-evidence". 

14. The retractable needle syringe of Claim 1 wherein 
said spring is formed from a metallic material. 

15. The retractable syringe of Claim 1 wherein said 
elongate plunger further comprises said second 
portion having said cavity therein includes a wall 
having a wall thicknessness and said attachment of 
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said first portion and said second portion to form 
said shoulder comprises an area of reduced thick- 
nessness compared to said wall thicknessness of 
said second portion, so that when said force greater 
than the force required to expel fluid from said 5 
chamber is applied to said plunger, said area of re- 
duced thicknessness is frangibly disrupted, break- 
ing said attachment of said first portion to said sec- 
ond portion, thereby collapsing at least part of said 
first portion into said cavity in said second portion 10 
and allowing said cutting surface to cut through said 
stopper and said flange to release said hub and 
withdraw said needle. 

16. The retractable needle syringe of Claim 15 wherein 15 
said cavity in said second portion of said elongate 
plunger further comprises a proximal plug for clos- 
ing said proximal end of said cavity. 

17. The retractable needle syringe of Claim 1 being 20 
placed in a package formed from materials substan- 
tially resistant to the passage of microorganisms 
and exposed to conditions that render any microor- 
ganisms therein substantially non-viable. 

25 

18. The retractable needle syringe of Claim 1 wherein 
said hollow bore of said barrel has an inside surface 
having at least one inward projection thereon and 
said flange on said hub has a conjugate depression 
thereon so that when said hub is disposed in said 30 
receive at said distal end of said barrel with said 
spring compressed between said flange and said 
receiver, said depression engages said projection 
thereby retaining said hub in said barrel. 

35 

19. The retractable syringe of Claim 1 wherein said bar- 
rel is formed from a thermoplastic material. 

20. The retractable syringe of Claim 1 wherein said 
stopper is formed from a resilient material selected 40 
from the group consisting of thermoset natural rub- 
ber, thermoset synthetic rubber and thermoplastic 
elastomer. 

21. A method for assembling a retractable needle sy- 45 
ringe according to claim 1 comprises: 

providing an elongate barrel having an open 
proximal end and an open distal end defining a 
receiver with an inward shoulder, said barrel so 
having a hollow bore therethrough extending 
from said proximal end to said distal end, said 
hollow bore having an inside surface with at 
least one inward projection thereon; 
providing an elongate hub with a proximal 55 
flange and a distal tip, said hub sized for slida- 
ble movement within said receiver at said distal 
end of said barrel with said flange having a de- 


pression conjugate to said inward projection, 
said hub having a passageway therethrough; 
placing an elongate spring about said hub to 
form an assembly; 

inserting said assembly into said barrel from 
said proximal end to a position wherein said 
spring is compressed between said flange and 
said shoulder and said depression on said 
flange engages said inward projection on said 
bore; providing an elongate needle having a flu- 
id path therethrough, said needle having a 
pointed distal end and a proximal end; 
mounting said needle into said distal end of said 
hub so that said needle is connected to said 
passageway of said hub with said point end of 
said needle extending distally outwardly and 
said fluid path of said needle is in fluid commu- 
nication with said chamber of said barrel; 
providing an elongate plunger having a distal 
end with an elongate first portion extending 
proximally therefrom and a proximal end with a 
second portion extending distally therefrom, 
said second portion having an elongate cavity 
therewithin with an inside diameter open to said 
proximal end, said proximal end being closed 
by a plug, said plunger being disposed and 
sized to fit within said bore of said barrel for a 
slidable movement to define a chamber for re- 
ceiving and expelling fluids, said inside diame- 
ter of said elongate cavity in said plunger being 
sufficient to accept telescopically at least a part 
of said first portion of said plunger, said second 
portion and said first portion being joined at an 
attachment to form a shoulder extending out- 
wardly from said first portion, said plunger be- 
ing telescopically collapsible by movement of 
said first portion into said elongate cavity by an 
application of sufficient distal force, greater 
than a force required to expelled fluid from said 
chamber, to frangibly disrupt said attachment 
of said first portion to said second portion, said 
plunger including an elongate sleeve having a 
proximal end and a distal end, said proximal 
end being sized to fit over at least part of said 
first portion of said plunger and extend distally 
from said shoulder, said distal end of said 
plunger including a stopper sized to form a sli- 
dably substantially fluid tight seal with said bore 
of said barrel for forming said chamber, said 
sleeve having a cutting surface at said distal 
end being disposed inside of said stopper prox- 
imally from said distal end of said plunger; 
placing said distal end of said plunger into said 
proximal end of said barrel and moving said 
plunger distally into said bore of said barrel 
thereby assembling said syringe having said 
retractable needle. 
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Patentanspriiche 

1. Hypodermische Spritze (10) mit einer selektiv zu- 
ruckziehbaren Nadel (56), die Folgendes umfasst: 

5 

einen langlichen Spritzenkorper (12) mit einem 
offenen proximalen Ende und einem distalen 
Ende, das eine Aufnahme (18) definiert, wobei 
der Spritzenkorper eine Hohlbohrung (20) auf- 
weist, die sich vom proximalen Ende aus durch 10 
denselben bis zum distalen Ende erstreckt; 
einen langlichen Spritzenkolben (22), der ein 
distales Ende mit einem langlichen ersten Ab- 
schnitt (26), der sich von dort aus in proximaler 
Richtung erstreckt, und ein proximales Ende « 
mit einem zweiten Abschnitt (32) aufweist, der 
sich von dort aus in distaler Richtung erstreckt, 
wobei der zweite Abschnitt einen darin ausge- 
bildeten langlichen Hohlraum (34) mit einem In- 
nendurchmesser aufweist, der zum proximalen 20 
Ende hin often ist, wobei der Spritzenkolben so 
bemessen ist, dass er in die Bohrung des Sprit- 
zenkorpers fur eine Bewegung durch Verschie- 
ben passt, urn eine Kammer (36) fur das Auf- 
nehmen und das Ausstoften von Flussigkeiten 25 
zu definieren, wobei der Innendurchmesser 
des langlichen Hohlraumes im Spritzenkolben 
ausreichend ist, urn wenigstens einen Teil des 
ersten Abschnitts des Spritzenkolbens telesko- 
pisch aufzunehmen, wobei der zweite Ab- 30 
schnitt und der erste Abschnitt an einem Ver- 
bindungsteil (38) verbunden werden, urn einen 
Absatz (40) zu bilden, der sich vom ersten Ab- 
schnitt aus nach auRen erstreckt, wobei der 
Spritzenkolben mit Hilfe einer Bewegung des 35 
ersten Abschnitts in den langlichen Hohlraum 
durch Aufbringung einer ausreichenden dista- 
len Kraft, die groRer ist als eine Kraft, die erfor- 
derlich ist, urn Flussigkeit aus der Kammer aus- 
zustoRen, und mit der das zerbrechbare Ver- 40 
bindungsteil zwischen dem ersten Abschnitt 
und dem zweiten Abschnitt zerbrochen wird, te- 
leskopisch zusammenschiebbar ist; 
eine langliche Hulse (42) mit einem proximalen 
Ende und einem distalen Ende, wobei das pro- 45 
ximale Ende so bemessen ist, dass es wenig- 
stens uber einen Teil des zweiten Abschnitts 
des Spritzenkolbens passt und sich vom Ab- 
satz aus in distaler Richtung erstreckt, wobei 
das distale Ende des daran angebrachten so 
Spritzenkolbens (44) einen Stopfen aufweist, 
der so bemessen ist, dass eine verschiebbare, 
im Wesentlichen flussigkeitsdichte Abdichtung 
mit der Bohrung des Spritzenkorpers zur Bil- 
dung der Kammer ausgebildet wird, wobei die 55 
Hulse eine Schneidflache (46) am distalen En- 
de aufweist, die im Stopfen proximal vom dista- 
len Ende des Spritzenkolbens angeordnet ist; 
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eine langliche Nabe (50) mit einem proximalen 
Flansch (52), wobei die Nabe in der Aufnahme 
angeordnet und fur eine Bewegung durch Ver- 
schieben in der Aufnahme am distalen Ende 
des Spritzenkorpers bemessen ist, und der pro- 
ximale Flansch ein distales Ende der Kammer 
im Spritzenkorper definiert, und die Nabe eine 
Bohrung (54) aufweist, die durch dieselbe ver- 
lauft; 

eine langliche Nadel (56), die einen Flussig- 
keitsweg aufweist, der durch dieselbe verlauft, 
wobei die Nadel ein spitzes distales Ende und 
ein proximales Ende aufweist, das in der Boh- 
rung der Nabe angebracht ist, so dass, wenn 
die Nabe in der Aufnahme am distalen Ende 
des Spritzenkorpers angeordnet wird, sich das 
spitze Ende der Nadel in distaler Richtung nach 
auRen erstreckt und der Flussigkeitsweg der 
Nadel in Flussigkeitskommunikation mit der 
Kammer des Spritzenkorpers ist; 
eine langliche Feder (64), die urn die Nabe her- 
um angeordnet ist und zwischen der Aufnahme 
und dem Flansch zusammengedruckt wird, urn 
eine Vorbelastung bereitzustellen, so dass, 
wenn eine ausreichende distale Kraft, die gro- 
wer ist als die Kraft, die erforderlich ist, urn Flus- 
sigkeit aus der Kammer auszustoRen, am 
Spritzenkolben aufgebracht wird, urn das zer- 
brechbare Verbindungsteil zwischen dem er- 
sten Abschnitt und dem zweiten Abschnitt zu 
zerbrechen, dadurch der erste Abschnitt in den 
zweiten Abschnitt durch teleskopisches Zu- 
sammenschieben geschoben wird, und wobei 
die Schneidflache der Hulse sich durch den 
Stopfen und durch den Flansch der Nabe 
schneidet, so dass die Nabe von der Aufnahme 
gelost wird und die Vorbelastung der Feder ei- 
ne ausreichende Bewegung der Nabe bis zu ei- 
ner Position in der Spritze erzwingt, an der ein 
unabsichtlicher Kontakt mit dem spitzen dista- 
len Ende im Wesentlichen verhindert wird. 

2. Spritze mit zuruckziehbarer Nadel nach Anspruch 

1, wobei die Aufnahme so bemessen ist, dass das 
offene distale Ende des Spritzenkorpers, das die 
Aufnahme definiert, so bemessen und geformt ist, 
dass eine Bewegung durch Verschieben der Nabe 
bei gleichzeitiger Sicherung der Feder urn die Nabe 
herum moglich ist. 

3. Spritze mit zuruckziehbarer Nadel nach Anspruch 

2, wobei die Nabe auRerdem einen Einstich um- 
fasst, der zur Aufnahme der Schneidflache der Hul- 
se angeordnet ist, wenn sich die Hulse durch den 
Stopfen schneidet, urn dadurch eine Dehnung des 
Stopfens beim Durchschneiden der Hulse zu er- 
leichtern. 
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4. Spritze mit zuruckziehbarer Nadel nach Anspruch 
1, wobei die Aufnahme auBerdem eine Vertiefung 
umfasst, die im Wesentlichen mit dem Einstich in 
der Nabe fluchtet und angeordnet ist, urn die 
Schneidflache der Hulse aufzunehmen, wenn sich 
die Hulse durch die Nabe schneidet, urn dadurch 
das Losen der Nabe von der Aufnahme zu erleich- 
tern. 

5. Spritze mit zuruckziehbarer Nadel nach Anspruch 
1, wobei die Spritze auRerdem die Hulse umfasst, 
die einen proximalen Durchmesser und einen dista- 
len Durchmesser aufweist, wobei der proximale 
Durchmesser groRer ist als der distale Durchmes- 
ser, wodurch die Bewegung des Stopfens, der Nabe 
und der Nadel in der Spritze erleichtert wird. 

6. Spritze mit zuruckziehbarer Nadel nach Anspruch 

5, wobei die Hulse aus einem metallischen Werk- 
stoff geformt ist. 

7. Spritze mit zuruckziehbarer Nadel nach Anspruch 

6, wobei die Hulse einer elektrochemischen Be- 
handlung unterzogen wird, wodurch die Scharfeei- 
genschaften der Schneidflache verbessert werden. 

8. Spritze mit zuruckziehbarer Nadel nach Anspruch 
6, wobei der metallische Werkstoff Edelstahl ist. 

9. Spritze mit zuruckziehbarer Nadel nach Anspruch 
1, wobei das proximale Ende des Spritzenkorpers 
auRerdem einen Fingerflansch umfasst, der einem 
praktischen Arzt beim Gebrauch der Spritze als 
Griff dient. 

10. Spritze mit zuruckziehbarer Nadel nach Anspruch 

9, wobei der Fingerflansch einen Bund umfasst, der 
in proximaler Richtung ausreichend weit hervor- 
steht, wobei der Bund angeordnet und geformt ist, 
urn eine abnehmbare Kappe zum Abdecken des 
Spritzenkolbens aufzunehmen, und wobei die Auf- 
nahme am distalen Ende des Spritzenkorper ge- 
formt ist, urn einen abnehmbaren Schutzmantel 
zum Schutz der distalen Spitze der Nadel aufzu- 
nehmen. 

11. Spritze mit zuruckziehbarer Nadel nach Anspruch 

10, wobei die distale Spitze der Nadel als eine 
scharf geschliffene Spitze ausgefuhrt ist, urn eine 
Penetration der Nadel in das Gewebe eines Patien- 
ten zu erleichtem. 

12. Spritze mit zuruckziehbarer Nadel nach Anspruch 
10, wobei die am Bund angeordnete Kappe und der 
an der Aufnahme angeordnete Schutzmantel aus- 
reichend sind, urn im Wesentlichen den Durchlass 
der Mikroorganismen bis hinterdie Kappe und den 
Schutzmantel zu verhindern und wobei die Spritze 
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Bedingungen ausgesetzt wird, die im Wesentlichen 
darin vorhandene Mikroorganismen lebensunfahig 
machen. 

5 13. Spritze mit zuruckziehbarer Nadel nach Anspruch 
12, wobei die Kappe und der Schutzmantel jeweils 
mit einem zerbrechbaren Verbindungsteil bereitge- 
stellt werden, so dass jeweils ohne Zerbrechen der 
Verbindungsteile weder die Kappe vom Bund noch 

10 der Schutzmantel von der Aufnahme abnehmbar 
sind, wodurch ein positiver Nachweis fur den prak- 
tischen Arzt bereitgestellt wird, dass sobald die 
Kappe am Bund und der Schutzmantel an der Auf- 
nahme positioniert sind, sie nicht vor der eigentli- 

15 chen beabsichtigten Verwendung abgenommen 
wurden, wodurch ein "Manipulationsschutz-Nach- 
weis" bereitgestellt wird. 

14. Spritze mit zuruckziehbarer Nadel nach Anspruch 
20 1, wobei die Feder aus einem metallischen Werk- 
stoff geformt ist. 

15. Spritze mit zuruckziehbarer Nadel nach Anspruch 
1, wobei der langliche Spritzenkolben auUerdem 

25 den zweiten Abschnitt mit dem darin befindlichen 
Hohlraum umfasst, der eine Wand mit einer Wand- 
dicke umfasst, und wobei das Verbindungsteil zwi- 
schen dem ersten Abschnitt und dem zweiten Ab- 
schnitt zur Bildung des Absatzes, verglichen mit der 

3o Wanddicke des zweiten Abschnitts, einen Bereich 
mit verringerter Dicke umfasst, so dass, wenn die 
Kraft, die grofter ist als die Kraft, die erforderlich ist, 
urn Flussigkeit aus der Kammer auszustoBen, am 
Spritzenkolben aufgebracht wird, der zerbrechbare 

35 Bereich mit verringerter Dicke zerbrochen wird, wo- 
durch das Verbindungsteil zwischen dem ersten 
Abschnitt und dem zweiten Abschnitt bricht, wo- 
durch sich wenigstens ein Teil des ersten Ab- 
schnitts in den Hohlraum im zweiten Abschnitt hin- 

40 einschiebt und sich die Schneidflache durch den 
Stopfen und den Flansch schneiden kann, urn die 
Nabe zu losen und die Nadel zuruckzuziehen. 

16. Spritze mit zuruckziehbarer Nadel nach Anspruch 
45 15, wobei der Hohlraum im zweiten Abschnitt des 

langlichen Spritzenkolbens aufterdem einen proxi- 
malen Verschlussstopfen zum VerschlieBen des 
proximalen Endes des Hohlraumes umfasst. 

so 17. Spritze mit zuruckziehbarer Nadel nach Anspruch 
1 , wobei die Spritze in eine Verpackungseinheit ein- 
gelegt wurde, die aus Werkstoffen besteht, die im 
Wesentlichen gegen den Durchlass von Mikroorga- 
nismen bestandig sind und Bedingungen ausge- 

55 setzt sind, die darin vorhandene Mikroorganismen 
im Wesentlichen lebensunfahig machen. 

18. Spritze mit zuruckziehbarer Nadel nach Anspruch 
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1 , wobei die Hohlbohrung des Spritzenkorpers eine 
Innenflache hat, die wenigstens daran einen Innen- 
ansatz aufweist, und wobei der Flansch an der Na- 
be eine korrespondierende Vertiefung aufweist, so 
dass, wenn die Nabe in der Aufnahme des distalen 5 
Endes des Spritzenkorpers, bei zwischen dem 
Flansch und der Aufnahme zusammengedruckter 
Feder, angeordnet ist, die Vertiefung am Ansatz 
formschlussig anliegt, so dass dadurch die Nabe im 
Spritzenkorper gesichert ist. 10 

19. Spritze mit zuruckziehbarer Nadel nach Anspruch 
1, wobei der Spritzenkorper aus einem thermopla- 
stischen Kunststoff geformt wird. 

15 

20. Spritze mit zuruckziehbarer Nadel nach Anspruch 
1, wobei der Stopfen aus einem ruckstellfahigen 
Werkstoff geformt wird, der aus der Gruppe ausge- 
wahlt wurde, die aus duroplastischem Naturkau- 
tschuk, duroplastischem Synthesekautschuk und 20 
thermoplastischem Elastomer besteht. 

21 . Verfahren zum Zusammenbau einer Spritze mit zu- 
ruckziehbarer Nadel nach Anspruch 1, das Folgen- 
des umfasst: 25 

Bereitstellen eines langlichen Spritzenkorpers 
mit einem offenen proximalen Ende und einem 
offenen distalen Ende, das eine Aufnahme mit 
einem Innenabsatz definiert, wobei der Sprit- 30 
zenkorper eine Hohlbohrung aufweist, die sich 
vom proximalen Ende zum distalen Ende durch 
denselben erstreckt, wobei die Hohlbohrung ei- 
ne Innenflache mit wenigstens einem daran be- 
findlichen Innenansatz aufweist; 35 

Bereitstellen einer langlichen Nabe mit einem 
proximalen Flansch und einer distalen Spitze, 
wobei die Nabe fur eine Bewegung durch Ver- 
schieben in der Aufnahme am distalen Ende 40 
des Spritzenkorpers bemessen ist, wobei der 
Flansch eine Vertiefung aufweist, die mit dem 
Innenansatz korrespondiert, wobei die Nabe ei- 
ne Bohrung aufweist, die durch dieselbe ver- 
lauft; 45 

Anordnen einer langlichen Feder urn die Nabe 
herum, urn eine Baugruppe zu bilden; 

Einfuhren der Baugruppe in den Spritzenkor- so 
per, und zwar vom proximalen Ende aus an ei- 
ne Position, an der die Feder zwischen dem 
Flansch und dem Absatz zusammengedruckt 
wird und die Vertiefung am Flansch an dem In- 
nenansatz an der Bohrung formschlussig an- 55 
liegt; 

Bereitstellen einer langlichen Nadel, die einen 
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Flussigkeitsweg aufweist, der durch dieselbe 
verlauft, wobei die Nadel ein spitzes distales 
Ende und ein proximales Ende aufweist; 

Einbau der Nadel in das distale Ende der Nabe, 
so dass die Nadel mit der Bohrung der Nabe 
verbunden ist, wobei das spitze Ende der Nadel 
sich in distaler Richtung nach auBen erstreckt 
und der Flussigkeitsweg der Nadel in Flussig- 
keitskommunikation mit der Kammer des Sprit- 
zenkorpers ist; 

Bereitstellen eines langlichen Spritzenkolben, 
der ein distales Ende mit einem langlichen er- 
sten Abschnitt, der sich von dort aus in proxi- 
maler Richtung erstreckt, und ein proximales 
Ende mit einem zweiten Abschnitt aufweist, der 
sich von dort aus in distaler Richtung erstreckt, 
wobei der zweite Abschnitt einen darin ausge- 
bildeten langlichen Hohlraum mit einem Innen- 
durchmesser aufweist, der zum proximalen En- 
de hin offen ist, wobei das proximale Ende 
durch einen Verschlussstopfen verschlossen 
wird, wobei der Spritzenkolben so angeordnet 
und bemessen ist, dass er in die Bohrung des 
Spritzenkorpers fur eine Bewegung durch Ver- 
schieben passt, urn eine Kammer fur das Auf- 
nehmen und das AusstoBen von Flussigkeiten 
zu definieren, wobei der Innendurchmesser 
des langlichen Hohlraumes im Spritzenkolben 
ausreichend ist, urn wenigstens einen Teil des 
ersten Abschnitts des Spritzenkolbens telesko- 
pisch aufzunehmen, wobei der zweite Ab- 
schnitt und der erste Abschnitt an einem Ver- 
bindungsteil verbunden werden, urn einen Ab- 
satz zu bilden, der sich vom ersten Abschnitt 
aus nach auBen erstreckt, wobei der Spritzen- 
kolben mit Hilfe einer Bewegung des ersten Ab- 
schnitts in den langlichen Hohlraum durch Auf- 
bringung einer ausreichenden distalen Kraft, 
die groBer ist als eine Kraft, die erforderlich ist, 
urn Flussigkeit aus der Kammer auszustoBen, 
und mit der das zerbrechbare Verbindungsteil 
zwischen dem ersten Abschnitt und dem zwei- 
ten Abschnitt zerbrochen wird, teleskopisch zu- 
sammenschiebbar ist, wobei der Spritzenkol- 
ben eine langliche Hulse umfasst, die ein pro- 
ximales Ende und ein distales Ende aufweist, 
wobei das proximale Ende so bemessen ist, 
dass es wenigstens uber einen Teil des ersten 
Abschnitts des Spritzenkolbens passt und sich 
vom Absatz aus in distaler Richtung erstreckt, 
wobei das distale Ende des Spritzenkolbens ei- 
nen Stopfen umfasst, der so bemessen ist, 
dass eine verschiebbare, im Wesentlichen flus- 
sigkeitsdichte Abdichtung mit der Bohrung des 
Spritzenkorpers zur Bildung der Kammer aus- 
gebildet wird, wobei die Hulse eine Schneidfla- 
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che am distalen Ende aufweist, die im Stopfen 
proximal vom distalen Ende des Spritzenkol- 


Einstecken des distalen Endes des Spritzen- 
kolbens in das proximale Ende des Spritzen- 
korpers und Bewegen des Spritzenkolbens in 
distaler Richtung in die Bohrung des Spritzen- 
korpers, dadurch Zusammenbau der Spritze 
mit der zuruckziehbaren Nadel. 


Revendications 

1. Seringue hypodermique (10) comportant une 15 
aiguille a retraction selective (56), comprenant: 

un cylindre allonge (12) comportant une extre- 
mite proximale ouverte et une extremite distale 
definissant un recepteur (18), ledit cylindre 20 
comportant un alesage creux (20) le traversant, 
s'etendant de ladite extremite proximale vers 
ladite extremite distale; 

un piston allonge (22) comportant une extremi- 
te distale avec une premiere partie allongee 25 
(26) a extension proximale et une extremite 
proximale avec une deuxieme partie (32) a ex- 
tension distale, ladite deuxieme partie compor- 
tant une cavite allongee (34) avec un diametre 
interieur ouvert vers ladite extremite proximale, 30 
ledit piston etant dimensionne de sorte a etre 
ajuste dans ledit alesage dudit cylindre en vue 
d'un deplacement par glissement, pour definir 
une chambre (36) destinee a recevoir et a ex- 
pulserdesfluides, ledit diametre interieur de la- 35 
dite cavite allongee dans ledit piston etant suf- 
fisant pour recevoir de maniere telescopique au 
moins une partie de ladite premiere partie dudit 
piston, ladite deuxieme partie et ladite premiere 
partie etant reliees au niveau d'une fixation (38) 40 
pour former un epaulement (40) s'etendant 
vers I'exterieur a partir de ladite premiere par- 
tie, ledit piston pouvant etre affaisse de manie- 
re telescopique par suite du deplacement de la- 
dite premiere partie dans ladite cavite allongee 45 
par I'intermediaire de I'application d'une force 
distale suffisante, superieure a la force neces- 
saire pour expulser le fluide de ladite chambre, 
pour casser ladite fixation de ladite premiere 
partie a ladite deuxieme partie; so 
un manchon allonge (42) comportant une ex- 
tremite proximale et une extremite distale, ladi- 
te extremite proximale etant dimensionnee de 
sorte a etre ajustee au-dessus d'au moins une 
partie de ladite deuxieme partie dudit piston et 55 
a s'etendre dans une direction distale a partir 
dudit epaulement, ladite extremite distale dudit 
piston comportant un bouchon (44) qui y est 


monte, dimensionne de sorte a etablir un joint 
coulissant pratiquement etanche au fluide avec 
ledit alesage dudit cylindre pour former ladite 
chambre, ledit manchon comportant une surfa- 
ce de coupe (46) au niveau de ladite extremite 
distale, agencee a I'interieur dudit bouchon, de 
maniere proximale par rapport a ladite extremi- 
te distale dudit piston; 

un moyeu allonge (50) avec une bride proxima- 
le (52), ledit moyeu etant agence dans ledit re- 
cepteur et etant dimensionne pour y effectuer 
un deplacement par glissement, au niveau de 
ladite extremite distale dudit cylindre, ladite bri- 
de proximale definissant une extremite distale 
de ladite chambre dans ledit cylindre, ledit 
moyeu comportant un passage (54) le traver- 
sant; 

une aiguille allongee (56) comportant un pas- 
sage de fluide la traversant, ladite aiguille com- 
portant une extremite distale pointue et une ex- 
tremite proximale montee dans ledit passage 
dudit moyeu, de sorte que lors de I'agencement 
dudit moyeu dans ledit recepteur au niveau de 
ladite extremite distale dudit cylindre, ladite ex- 
tremite pointue de ladite aiguille s'etend de ma- 
niere distale vers I'exterieur, ladite trajectoire 
de fluide de ladite aiguille etant en communica- 
tion de fluide avec ladite chambre dudit cylin- 
dre; 

un ressort allonge (64) agence autour dudit 
moyeu, comprime entre ledit recepteur et ladite 
bride pour exercer une poussee, de sorte que 
lors de I'application d'une force distale suffisan- 
te, superieure a la force necessaire pour expul- 
ser le fluide de ladite chambre, audit piston 
pour casser ladite fixation entre ladite premiere 
partie et ladite deuxieme partie, pour entratner 
ainsi I'affaissement telescopique de ladite pre- 
miere partie dans ladite deuxieme partie, ladite 
surface de coupe dudit manchon decoupant le- 
dit bouchon et ladite bride dudit moyeu, pour 
degager ainsi ledit moyeu dudit recepteur et 
pour permettre a la poussee dudit ressort d'en- 
traTner un deplacement suffisant dudit moyeu 
vers une position dans ladite seringue dans la- 
quelle un contact intempestif avec ladite extre- 
mite distale pointue est pratiquement empe- 
che. 

Seringue a aiguille retractable selon la revendica- 
tion 1, dans laquelle ledit recepteur est dimension- 
ne de sorte que ladite extremite distale ouverte du- 
dit cylindre definissant ledit recepteur est dimen- 
sionnee et formee de sorte a permettre un deplace- 
ment par glissement dudit moyeu tout en retenant 
ledit ressort autour dudit moyeu. 

Seringue a aiguille retractable selon la revendica- 
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tion 2, dans laquelle ledit moyeu englobe en outre 
un evidement destine a recevoir ladite surface de 
coupe dudit manchon lorsque ledit manchon decou- 
pe ledit bouchon, pour faciliter ainsi un etirement 
dudit bouchon lors du decoupage par ledit man- 
chon. 

4. Seringue a aiguille retractable selon la revendica- 
tion 1, dans laquelle ledit recepteur englobe en 
outre un creux pratiquement aligne avec ledit evi- 
dement dans ledit moyeu, destine a recevoir ladite 
surface de coupe dudit manchon lorsque ledit man- 
chon decoupe ledit moyeu, pour faciliter ainsi ledit 
degagement dudit moyeu dudit recepteur. 

5. Seringue a aiguille retractable selon la revendica- 
tion 1 , comprenant en outre ledit manchon ayant un 
diametre proximal et un diametre distal, ledit diame- 
tre proximal etant superieur audit diametre distal, 
facilitant ainsi le deplacement dudit bouchon, dudit 
moyeu et de ladite aiguille dans ladite seringue. 

6. Seringue a aiguille retractable selon la revendica- 
tion 5, dans laquelle ledit manchon est compose 
d'un materiau metallique. 

7. Seringue a aiguille retractable selon la revendica- 
tion 6, dans laquelle ledit manchon est soumis a un 
traitement electrochimique, pour ameliorer ainsi les 
proprietes tranchantes de ladite surface de coupe. 

8. Seringue a aiguille retractable selon la revendica- 
tion 6, dans laquelle ledit materiau metallique est 
de I'acier inoxydable. 

9. Seringue a aiguille retractable selon la revendica- 
tion 1 , dans laquelle ladite extremite proximale dudit 
cylindre comprend en outre une bride pour les 
doigts, pour faciliter la saisie de ladite seringue en 
service par un medecin. 

10. Seringue a aiguille retractable selon la revendica- 
tion 9, dans laquelle ladite bride pour les doigts en- 
globe un collier debordant dans une direction proxi- 
male sur une distance suffisante, ledit collier etant 
agence et forme de sorte a recevoir un capuchon 
amovible destine a recouvrir ledit piston, ledit re- 
cepteur au niveau de ladite extremite distale dudit 
cylindre etant forme de sorte a recevoir un protec- 
tee amovible pour proteger ladite pointe distale de 
ladite aiguille. 

11. Seringue a aiguille retractable selon la revendica- 
tion 10, dans laquelle ladite pointe distale de ladite 
aiguille est formee en une pointe tranchante pour 
faciliter la penetration de ladite aiguille dans les tis- 
sus d'un patient. 
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12. Seringue a aiguille retractable selon la revendica- 
tion 1 0, dans laquelle ledit capuchon agence sur le- 
dit collier et ledit protecteur agence sur ledit recep- 
teur sont suffisants pour empecher pratiquement le 
passage de microorganismes au-dela dudit capu- 
chon et dudit protecteur, ladite seringue etant expo- 
see a des conditions rendant pratiquement non via- 
bles de quelconques microorganismes qui y sont 
contenus. 

10 

13. Seringue a aiguille retractable selon la revendica- 
tion 12, dans laquelle ledit capuchon et ledit protec- 
teur comportent chacun une fixation frangible, de 
sorte que ni ledit capuchon ni ledit protecteur ne 

15 peuvent etre retires respectivement dudit collier et 
dudit recepteur sans casser ladite fixation, fournis- 
sant ainsi un signe evident indiquant au medecin 
que lors du positionnement dudit capuchon et dudit 
protecteur sur ledit collier et ledit recepteur, ils n'ont 

20 pas ete retires avant I'utilisation prevue, fournissant 
ainsi un signe « d'inviolabilite ». 

14. Seringue a aiguille retractable selon la revendica- 
tion 1, dans laquelle ledit ressort est compose d'un 

25 materiau metallique. 

15. Seringue a aiguille retractable selon la revendica- 
tion 1, dans laquelle ledit piston allonge comprend 
en outre ladite deuxieme partie comportant ladite 

30 cavite, englobant une paroi ayant une epaisseur de 
paroi, ladite fixation de ladite premiere partie a la- 
dite deuxieme partie pour former ledit epaulement 
comprenant une surface a epaisseur reduite par 
rapport a ladite epaisseur de paroi de ladite deuxie- 

35 me partie, de sorte que lors de I'application d'une 
force superieure a la force necessaire pour expul- 
ser le fluide de ladite chambre audit piston, ladite 
surface a epaisseur reduite est cassee, cassant la- 
dite fixation de ladite premiere partie a ladite 

40 deuxieme partie, entraTnant ainsi I'affaissement 
d'au moins une partie de ladite premiere partie dans 
ladite cavite dans ladite deuxieme partie et permet- 
tant le decoupage de ladite surface de coupe a tra- 
vers ledit bouchon et ladite bride pour degager ledit 

45 moyeu et retirer ladite aiguille. 

16. Seringue a aiguille retractable selon la revendica- 
tion 15, dans laquelle ladite cavite dans ladite 
deuxieme partie dudit piston allonge comprend un 

50 obturateur proximal pour fermer ladite extremite 
proximale de ladite cavite. 

17. Seringue a aiguille retractable selon la revendica- 
tion 1, agencee dans un emballage compose de 

55 materiaux pratiquement resistants au passage de 
microorganismes et exposes a des conditions ren- 
dant pratiquement non viables de quelconques mi- 
croorganismes qui y sont contenus. 
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18. Seringue a aiguille retractable selon la revendica- 
tion 1 , dans laquelle ledit alesage creux dudit cylin- 
dre comporte une surface interne comportant au 
moins une saillie interne, la bride sur ledit moyeu 
comportant un creux complementaire, de sorte que 5 
lorsque ledit moyeu est agence dans ledit recepteur 

au niveau de ladite extremite distale dudit cylindre, 
ledit ressort etant comprime entre ladite bride et le- 
dit recepteur, ledit creux s'engage dans ladite 
saillie, retenant ainsi ledit moyeu dans ledit cylindre. 10 

19. Seringue a aiguille retractable selon la revendica- 
tion 1 , dans laquelle ledit cylindre est compose d'un 
materiau thermoplastique. 

15 

20. Seringue a aiguille retractable selon la revendica- 
tion 1, dans laquelle ledit bouchon est compose 
d'un materiau elastique selectionne dans le groupe 
constitue de caoutchouc naturel thermodurcissa- 
ble, de caoutchouc synthetique thermodurcissable 20 
et d'un elastomere thermoplastique. 

21 . Procede d'assemblage d'une seringue a aiguille re- 
tractable selon la revendication 1 , comprenant les 
etapes ci-dessous: 25 

fourniture d'un cylindre allonge comportant une 
extremite proximale ouverte et une extremite 
distale ouverte definissant un recepteur avec 
un epaulement interne, ledit cylindre compor- 30 
tant un alesage creux le traversant, s'etendant 
de ladite extremite proximale vers ladite extre- 
mite distale, ledit alesage creux comportant 
une surface interne avec au moins une saillie 
interne; 35 
fourniture d'un moyeu allonge comportant une 
bride proximale et une pointe distale, ledit 
moyeu etant dimensionne de sorte a se depla- 
cer par glissement dans ledit recepteur au ni- 
veau de ladite extremite distale dudit cylindre, 40 
ladite bride comportant un creux complemen- 
taire de ladite saillie interne, ledit moyeu com- 
portant un passage le traversant; 
agencement d'un ressort allonge autour dudit 
moyeu pour former un assemblage; 45 
insertion dudit assemblage dans ledit cylindre, 
a partir de I'extremite proximale vers une posi- 
tion dans laquelle ledit ressort est comprime 
entre ladite bride et ledit epaulement, ledit 
creux sur ladite bride s'engageant dans ladite so 
saillie interne sur ledit alesage; 
fourniture d'une aiguille allongee comportant 
une trajectoire de fluide la traversant, ladite 
aiguille comportant une extremite distale poin- 
tue et une extremite proximale; 55 
montage de ladite aiguille dans ladite extremite 
distale dudit moyeu, de sorte que ladite aiguille 
est connectee audit passage dudit moyeu, la- 
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dite extremite pointue de ladite aiguille s'eten- 
dant de maniere distale vers I'exterieur et ladite 
trajectoire de fluide de ladite aiguille etant en 
communication de fluide avec ladite chambre 
dudit cylindre; 

fourniture d'un piston allonge comportant une 
extremite distale avec une premiere partie al- 
longee a extension proximale et une extremite 
proximale avec une deuxieme partie a exten- 
sion distale, ladite deuxieme partie comportant 
une cavite allongee avec un diametre interieur 
ouvert vers ladite extremite proximale, ladite 
extremite proximale etant fermee par un obtu- 
rateur, ledit piston etant agence et dimensionne 
de sorte a etre ajuste dans ledit alesage dudit 
cylindre en vue d'y effectuer un deplacement 
par glissement pour definir une chambre desti- 
nee a recevoir et a expulser des fluides, ledit 
diametre interieur de ladite cavite allongee 
dans ledit piston etant suffisant pour recevoir 
de maniere telescopique au moins une partie 
de ladite premiere partie dudit piston, ladite 
deuxieme partie et ladite premiere partie etant 
reliees au niveau d'une fixation pour former un 
epaulement s'etendant vers I'exterieur a partir 
de ladite premiere partie, ledit piston pouvant 
etre affaisse de maniere telescopique par suite 
du deplacement de ladite premiere partie dans 
ladite cavite allongee par I'intermediaire d'une 
force distale suffisante, superieure a la force 
necessaire pour expulser le fluide de ladite 
chambre, pour casser ladite fixation entre ladite 
premiere partie et ladite deuxieme partie, ledit 
piston englobant un manchon allonge compor- 
tant une extremite proximale et une extremite 
distale, ladite extremite proximale etant dimen- 
sionnee de sorte a etre ajustee au-dessus d'au 
moins une partie de ladite premiere partie dudit 
piston et a s'etendre dans une direction distale 
a partir dudit epaulement, ladite extremite dis- 
tale dudit piston englobant un bouchon dimen- 
sionne de sorte a etablir un joint coulissant pra- 
tiquement etanche aux fluides avec ledit alesa- 
ge dudit cylindre pour former ladite chambre, 
ledit manchon comportant une surface de cou- 
pe au niveau de ladite extremite distale agen- 
cee a I'interieur dudit bouchon, dans une posi- 
tion proximale par rapport a ladite extremite 
distale dudit piston; 

agencement de ladite extremite distale dudit 
piston dans ladite extremite proximale dudit cy- 
lindre et deplacement distal dudit piston dans 
ledit alesage dudit cylindre, assurant ainsi I'as- 
semblage de ladite seringue comportant ladite 
aiguille retractable. 
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